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hydrochloric acid until free of iron test.*    Ignite and weigh the tungstic acid as trioxide.   Fuse the latter with potassium bi-sulphate and finish as in the first method.   This rapid scheme is a modification of Arnold and Ibbotson's method, and usually gives results one- or two-tenths of one per cent lower than the longer method, which must be resorted to for complete analysis of the powders.   (See Arnold and Ibbotson's Steel Works Analysis, 1907.) Iron, Phosphorus and Sulphur*   If these elements are asked for, i gram of sample should be fused with 20 grams of sodium carbonate and 4 grams of potassium nitrate.    Then proceed exactly as for tungsten until just before adding the cinchonine. (A) Divide the filtrate and washings, instead of adding the cinchonine,  into  two  equal parts.   To one portion add the cinchonine; the small precipitate is burned off and weighed by itself.    Evaporate it with a little hydrofluoric and sulphuric acids.    Ignite it and multiply its weight by two.    Add this amount to the tungsten trioxide found by the two evaporations to dryness.    Calculate this total trioxide to percentage on the basis of i gram taken for analysis.    (B) To the other portion of the divided filtrate and washings obtained after the second   evaporation   add a slight excess of ammonia.    Heat, filter, and wash with hot water.    Ignite this precipitate, but do not weigh it, as it is almost sure to contain nearly all of the tungsten that remained in this portion of the divided filtrates. Dissolve it with  hydrochloric  acid;   evaporate off  excess  of acid;  dilute with water;  filter out any tungstic acid that may separate, washing the latter free from iron with i : 20 hydrochloric acid.    The filtrate and washings are evaporated to thick fumes with 60 c.c. i : 3 sulphuric acid and reduced with zinc and titrated with the same permanganate standard that is used for iron oxide determinations in graphite (sec page 338).     Calculate the iron found  as metal, and multiply the result by two to obtain the percentage on the basis of i gram.
Phosphorus.    The  author  has   found   that  the  practice   of decomposing   tungsten-containing   materials   by   fusing   them
* Read page 73.